Abstract: This paper aims at investigating the change over time in the environmental awareness in rural Chinese communities and its correlation with environmental management measures implemented at the local level. We identify three main components of awareness, namely: perception, behavior, and attitude toward environmental management measures. Data were collected from two surveys in three villages in northern China in 2006 and 2015 that interviewed 125 and 129 respondents, respectively, and were analyzed employing an Analytic Hierarchy Process (AHP) approach. The results discussed in the paper show that environmental awareness increased between 2006-2015, and was mainly manifested in better environmental behavior and understanding of environmental status due an improvement in rural infrastructure and a greater amount of information provided to rural residents about the environment. Place of residence had a considerable influence on respondents' environmental awareness: residents in eco-villages had a higher environmental awareness than those living in common agricultural villages. This appears to indicate a positive nexus between the comprehensiveness of environmental management measures implemented locally, and environmental awareness. Also, the universality of environment issues reduced the importance of socioeconomic and demographic factors in determining the degree of environmental awareness. However, more attention should be paid to villagers' external behavior and inner feelings, such as their attitude to governmental management policies. These findings yield important policy implications that are relevant to the promotion of environmental awareness in China's rural communities, and the adoption of more effective environmental management measures.
Introduction
In light of growing concerns over environmental problems, China has established policies and programs aimed at establishing a harmonious relationship between human activities and nature [1] . Environmental awareness is assumed to be an important prerequisite of environmental protection, and one the most important indicators of China's current striving toward more systemic progress that takes socio-environmental relations into account. Therefore, fostering environmental awareness is Three villages-Fangmayu (FMY), Lishugou (LSG), and Wangzhuang (WZ)-located in the conservation zone were selected as representative of the local environmental and socioeconomic conditions. According to Water Pollution Prevention and Control Law of the People's Republic of China (2008 Revision), building, rebuilding, or expanding construction projects discharging of pollutants into drinking water sources are banned in this conservation zone. The type and demographic information of the sample villages are listed in Table 1 . LSG and WZ are eco-villages (shengtai cun) whose declared goal is to become more socially, culturally, economically, and ecologically sustainable [39] . In order to prevent Miyun Reservoir from receiving agricultural nonpoint source pollution, these two villages have partially transformed their development model from agricultural-based to one that is centered on ecological tourism. The main sources of income for residents of LSG and WZ are agriculture (corn, fruit), forestry, and rural tourism. FMY is located in the southeast of the Miyun Reservoir watershed. It is an agri-village (nongye cun) and the biggest of the sample villages with nearly 2000 residents. Its leading industries are agriculture and breeding. In recent decades, the Miyun Reservoir has experienced serious eutrophication due to non-point source pollution. Studies have shown that the reservoir has been severely polluted by rural and agriculture activities [40] . Three villages-Fangmayu (FMY), Lishugou (LSG), and Wangzhuang (WZ)-located in the conservation zone were selected as representative of the local environmental and socioeconomic conditions. According to Water Pollution Prevention and Control Law of the People's Republic of China (2008 Revision), building, rebuilding, or expanding construction projects discharging of pollutants into drinking water sources are banned in this conservation zone. The type and demographic information of the sample villages are listed in Table 1 . LSG and WZ are eco-villages (shengtai cun) whose declared goal is to become more socially, culturally, economically, and ecologically sustainable [39] . In order to prevent Miyun Reservoir from receiving agricultural non-point source pollution, these two villages have partially transformed their development model from agricultural-based to one that is centered on ecological tourism. The main sources of income for residents of LSG and WZ are agriculture (corn, fruit), forestry, and rural tourism. FMY is located in the southeast of the Miyun Reservoir watershed. It is an agri-village (nongye cun) and the biggest of the sample villages with nearly 2000 residents. Its leading industries are agriculture and breeding. In recent decades, the Miyun Reservoir has experienced serious eutrophication due to non-point source pollution. Studies have shown that the reservoir has been severely polluted by rural and agriculture activities [40] . 
Methodology

Questionnaire Design
Two surveys were conducted in these villages to evaluate environmental public perception in 2006 and 2015. Original research questionnaires were modified by means of expert judgement and subjected to reliability and validity tests. Survey content included the following sections:
(1) Demographic and socioeconomic information, including age, gender, education level, and economic source. (2) Environmental behavior, including wastewater treatment, garbage collection, and human and animal feces treatment. (3) Perception of water environmental quality, including water quality and pollution status. (4) Attitude towards environmental improvement, including residents' willingness to pay (WTP) for environmental management services, attitude towards environmental protection measures, and responsibility for environmental improvement [14] .
Data Collection
The 2006 and 2015 surveys used a stratified sampling method. The population was classified into different strata based on sex, age, education level, and employment A simple random sampling was used in each category to extract sub-samples, and finally, these sub-samples together constitute the overall sample. Without increasing the size of the sample, this method can reduce sampling error and improve sampling accuracy.
Questionnaires were administered through face-to-face interviews. This allowed researchers to achieve a response rate of 98%, which is higher than what could be expected using other methods, such as mail and telephone surveys [41] . Prior to interviews, both the scope of the survey and individual questions were explained to respondents so that they could totally understand the rationale and contents of the survey. In 2015, the total number of questionnaires was 135, of which 129 were valid (95.6%). In 2006, 130 questionnaires were collected, of which 125 were valid (96.2%). All of the questionnaires were completed by adults (≥18 years old).
Calculation Method
(1) Weight allocation The Analytic Hierarchy Process (AHP) is a useful tool to handle complex decision-making problems and calculate variable weights according to relative importance. It has a wide variety of applications, such as strategic planning, resource allocation, business or public policy, and program selection [42] . The underlying logic of AHP is the establishment of a set of evaluation criteria and alternative options, which are used to make a best decision. The hierarchy structure model includes a target layer, a criterion layer, and an index layer ( Figure 2 ). The rank is determined using pairwise comparison among criteria. For the purpose of this survey, this implied identification of the weight of each variable was used to calculate environmental awareness.
A survey in Shanghai pointed out that environmental protection behavior is the primary factor for improving environmental awareness, and the attitude toward environmental protection is an important restrictive factor [18] . A survey about smog pollution revealed that public awareness is mainly based on the perceptual knowledge in Shandong province [23] . In this study, the environmental awareness (target layer) consists of three aspects (criteria layers): environmental behavior, perception, and attitude. Several questions (index layer) address each aspect to evaluate these aspects (Figure 2) .
To obtain the weight of each variable, pairwise comparison was done according to the scale guideline (Table 2 ) [43] . The pairwise comparison index for each criterion was summed, and outcomes were used for normalizing the pairwise comparison. The normalized index for each criterion was averaged to produce the weight vector. The weight vector was then verified through the consistency Very strong importance 9
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The calculations are described by Equations (1) and (2) . The comprehensive index (CI) depends on the maximum eigenvalue (λmax) and the number of factors in the judgment matrix (n). The consistency index (RI) is a predetermined value produced from a purely random matrix. The final verification was done by verifying whether the consistency ratio (CR), which was calculated using Equation (2) , exceeded the acceptable value, which was set as 0.1 or less. According to relative importance, the importance matrix of each hierarchy is shown in the Tables 3-6 , and the final weights are shown in Figure 2 . Very strong importance 9
The calculations are described by Equations (1) and (2) . The comprehensive index (CI) depends on the maximum eigenvalue (λmax) and the number of factors in the judgment matrix (n). The consistency index (RI) is a predetermined value produced from a purely random matrix. The final verification was done by verifying whether the consistency ratio (CR), which was calculated using Equation (2) , exceeded the acceptable value, which was set as 0.1 or less. According to relative importance, the importance matrix of each hierarchy is shown in the Tables 3-6, and the final weights are shown in Figure 2 . Note: Consistency ratio is 0.0088.
(2) Calculation of comprehensive index
In the questionnaire, the environmental awareness included three criteria: environmental behavior, environmental perception, and attitude toward environmental improvement. Each criterion had several indicators (Figure 2) . According to the different importance level of every indicator and every criterion, the points and weights were set differently. Considering the relative importance of every variable, an option in each question also had different level of value. Based on existing research [45, 46] , the comprehensive index was calculated as:
(a) Index layer:
where A is the index of each measureable variable, p is the alliterative option of question j, and n is the number of alliterative options. Q jp represents the number of respondents who chose p, S jp is the index of p, and M is the total number of respondents. Considering that people are used to a 100-mark system, the outcome was multiplied by 10.
(b) Criteria layer:
where C is the total index of every criterion, m is the question number; and w ij is the weight of criterion i and indicator j. (c) Index of target layer:
where T is the comprehensive index, and w i is the weight of each criterion. Table 7 lists the demographic and socioeconomic characteristics of the study's sample. Respondents range in age from 18 to over 60 years old. In 2006, middle-aged people (35-60 years old) composed the majority (69.6%) of the sample. In 2015, the age of the main group of respondents was between 45-60 years old, which was the same percentage as people over 60 (39.5%), indicating an aging of the rural population. This is in line with other studies done in China, showing how the one-child policy has been a central factor in a rapid change in the Chinese age structure [47] .
Results
Demographic and Socioeconomic Characteristics
The migration of the young labor force to the city has been another factor resulting in an aging rural population. Education level ranges from illiterate to college or higher. The majority of respondents graduated from junior high school in 2006. However, there was an increase in education level in 2015. Those attaining a high school degree increased from 8.8% to 20.2%. Transformations of the economic structure produced significant changes of the main source of livelihood in surveyed communities. Traditional agriculture is no longer the main source of income; i.e., the percentage of households whose main income is from farming declined from 89.6% in 2006 to 13.2% in 2015. Now, the main sources of income are remittance from migrant workers (up from 1.6% to 51.2% of households) and rural tourism (from 0.0% to 19.4% in 2015). The improvement in social welfare, combined with the aging of the population, resulted in a higher percentage of people whose main source of income is from government subsidies (14.7% in 2015). 
Comprehensive Index of Environmental Awareness
Local respondents' environmental awareness was assessed from the combination of environmental behavior, environmental perception, and attitude toward environmental improvement according to the AHP model introduced in Section 3.3. The results are listed in Table 8 .
The T-test showed that the overall environmental awareness (p < 0.0001), perception (p < 0.0001), and behavior (p = 0.004) had significant differences between 2006-2015. The total index increased from 47.77 to 52.97, which was mainly due to improvements in environmental behavior (9.41 to 11.23) and environmental perception (10.9 to 14.74). Along with the strengthening of rural infrastructure, the treatment of domestic sewage (17.92 to 36.98) and livestock manure (33.28 to 56.98) also improved. However, due to mismanagement, the level of domestic garbage treatment decreased, from 62.88 to 42.09. Environmental degradation greatly improved people's awareness of water quality and water pollution. No significant change in attitude toward environmental improvement was found (p = 0.636). However, a small decrease (27.46 in 2006 to 27.0 in 2015) was detected, showing a more negative predisposition toward environmental responsibility, government policy and measures, and residents' willingness to pay for environmental improvement. Residence has often been considered to exert substantial influence on a respondent's environmental awareness [23, 48] . According to Figure 3, in 2006 , the total index for the eco-villages (LSG and WZ) was significantly higher than for the agri-village (FMY) based on the T-test (sig. < 0.0001).
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Residence has often been considered to exert substantial influence on a respondent's environmental awareness [23, 48] . According to Figure 3, in 2006 , the total index for the eco-villages (LSG and WZ) was significantly higher than for the agri-village (FMY) based on the T-test (sig. < 0.0001). Over the last decade, LSG and WZ shifted from traditional agriculture to a tourism-based economy. Moreover, local authorities in these two villages devoted great attention to the development of wastewater collection and treatment infrastructure. Against this general background, the total index was supposed to increase, but there was actually a decline in the total index for LSG. The reason for this decline was that there was a large restaurant upstream of the village, which discharged wastewater without treatment. This appears to have impacted villagers' attitudes. Many thought that whoever causes pollution should be responsible for its treatment. In FMY, farming was still the main economic source. Although local policies have been implemented to return farmland to forest, many people still rely on planting chestnuts or corn. Since the rural development model has not changed, grassroots management caused the total index to remain the same.
In 2006, males had a better environmental awareness than females, while in 2015, the reverse was evident, suggesting that women's environmental awareness improved, which is consistent with previous research [49] . The cause of this reversal may lie in migration patterns. In the past, farming was mostly taken care of by men, who therefore developed a better understanding of their environment surroundings than females [14] . However, in recent years, most males choose to seek employment in big cities, while females stayed in the village and bore more responsibilities for the family, including ensuring food safety and family health [50] . Therefore, women are more concerned about environmental quality, report stronger environmental attitudes, and exhibit higher levels of behavioral adjustments compared with men [34, 51] .
Similar to other studies, young adults had higher environmental awareness [52] . This group has more opportunities to access environmental information through modern technology, and can better understand the causes and impact of water pollution [23] .
Education level had a significant influence on environmental awareness in 2006, which is in line with published literature, showing a strong correlation with education [14, 23, 45] . The environmental Over the last decade, LSG and WZ shifted from traditional agriculture to a tourism-based economy. Moreover, local authorities in these two villages devoted great attention to the development of wastewater collection and treatment infrastructure. Against this general background, the total index was supposed to increase, but there was actually a decline in the total index for LSG. The reason for this decline was that there was a large restaurant upstream of the village, which discharged wastewater without treatment. This appears to have impacted villagers' attitudes. Many thought that whoever causes pollution should be responsible for its treatment. In FMY, farming was still the main economic source. Although local policies have been implemented to return farmland to forest, many people still rely on planting chestnuts or corn. Since the rural development model has not changed, grassroots management caused the total index to remain the same.
Education level had a significant influence on environmental awareness in 2006, which is in line with published literature, showing a strong correlation with education [14, 23, 45] . The environmental awareness of illiterate people was the lowest. Respondents with primary and middle school education had a relatively high level of environmental awareness.
Compared with 2006, the environmental awareness of illiterate respondents and those with a high school education level in 2015 greatly increased. The increased importance and visibility of environmental problems resulted in people of different education levels having a relatively balanced environmental awareness in 2015.
Analysis of Changes in Environmental Behavior
Environmental behavior includes individual behavior in everyday life, and is measured by the participation behavior in the field of environmental protection and oversight. Among these, the daily behavior of residents is commonly deemed to be the most important feature [53] . From 2005, due to an improvement in wastewater treatment and manure disposal, environmental behavior increased from 37.65 to 44.9 between 2006-2015. Behavior toward domestic garbage treatment deteriorated (Table 5) , due to a lack of management of garbage cans and classification processing. Different groups of people had different behavioral changes, as shown in Figure 4 . There is evidence that environmental management may affect environmental behavior. The two eco-villages (LSG and WZ) are equipped with facilities for sewage treatment, which contribute to the good performance of the behavior index. This is higher than for FMY, where no substantial improvement in wastewater infrastructure has been made. Men and women began to show a more balanced behavior index, with the increase in the female index and the decrease in the male index during the survey period.
Older people seemed to behave better than young people in 2015. Education played a vital role in the respondents' behavior. Compared with people with a low education level, respondents with a high school education and above had a higher environmental behavior index than those with a junior high school and below education level. 
Environmental behavior includes individual behavior in everyday life, and is measured by the participation behavior in the field of environmental protection and oversight. Among these, the daily behavior of residents is commonly deemed to be the most important feature [53] . From 2005, due to an improvement in wastewater treatment and manure disposal, environmental behavior increased from 37.65 to 44.9 between 2006-2015. Behavior toward domestic garbage treatment deteriorated (Table 5 ), due to a lack of management of garbage cans and classification processing. Different groups of people had different behavioral changes, as shown in Figure 4 . There is evidence that environmental management may affect environmental behavior. The two eco-villages (LSG and WZ) are equipped with facilities for sewage treatment, which contribute to the good performance of the behavior index. This is higher than for FMY, where no substantial improvement in wastewater infrastructure has been made. Men and women began to show a more balanced behavior index, with the increase in the female index and the decrease in the male index during the survey period.
Wastewater Treatment
In many rural areas, wastewater treatment is rare. Wastewater is very often directly released into fresh water bodies. Many households in the rural parts of Beijing do not have public sewers, and must therefore depend on on-site treatment systems, such as infiltration pools and septic tanks, or discharge directly into watercourses, yards, streets, or other places [54] . All of these behaviors contribute to environmental degradation for water, which often does not meet quality standards.
In October 2005, the Chinese government put forward the strategic plan "New Socialist Countryside Construction" [55] . Methods for improving the living environment and dealing with domestic wastewater in rural areas have remained an urgent concern for the China State Council and State Environment Protection Administration [54] . As a consequence, infiltration pools as a means of sewage treatment decreased sharply by 35.42%, and more people chose to discharge sewage into a sewer (17% to a sewer without treatment and 26.4% to a sewer with treatment). In spite of the sewage treatment facilities, most respondents did not change their behavior, and approximately half of the respondents still poured wastewater in their yard or on the street for convenience. This behavior causes pollutants to be carried into rivers with storm runoff. Clearly, many respondents could not realize the potential pollution resulting from this behavior.
Daily Garbage Treatment
The management of solid waste in rural areas is a major issue at present [56] . Rural solid waste is dominated by food residue, coal ash, etc. In China, rural solid waste for the most part is still randomly discarded without proceeding any treatment [57] . Garbage that goes into the trash can smell rotten because of a lack of effective management, such as sorting and timely clean up. Illegally dumped kitchen waste and decayed straw waste cause terrible smells (see Figure 5 ). This will also cause non-point source pollution due to rainfall erosion.
The results show that more than 50% of people threw garbage into the trash in 2006 and 2015, but the behavior of casually dumping rubbish has worsened, increasing from 24.8% in 2006 to 42.97% in 2015. Moreover, waste sorting reduced significantly, from 13.6% in 2006 to 1.56% in 2015. This clearly shows a huge deficiency in terms of waste management in the surveyed villages. From the interview data, we found that although the government advocates garbage sorting, the effect of relevant campaigns was not good and did not reach expected outcomes. Moreover, the considerable distance from trash cans in distance is discouraging people from using them. In fact, more and more people just throw rubbish in places such as dried-up river beds or by the roadside ( Figure 5 ). In many rural areas, wastewater treatment is rare. Wastewater is very often directly released into fresh water bodies. Many households in the rural parts of Beijing do not have public sewers, and must therefore depend on on-site treatment systems, such as infiltration pools and septic tanks, or discharge directly into watercourses, yards, streets, or other places [54] . All of these behaviors contribute to environmental degradation for water, which often does not meet quality standards.
The results show that more than 50% of people threw garbage into the trash in 2006 and 2015, but the behavior of casually dumping rubbish has worsened, increasing from 24.8% in 2006 to 42.97% in 2015. Moreover, waste sorting reduced significantly, from 13.6% in 2006 to 1.56% in 2015. This clearly shows a huge deficiency in terms of waste management in the surveyed villages. From the interview data, we found that although the government advocates garbage sorting, the effect of relevant campaigns was not good and did not reach expected outcomes. Moreover, the considerable distance from trash cans in distance is discouraging people from using them. In fact, more and more people just throw rubbish in places such as dried-up river beds or by the roadside ( Figure 5 ). 
Feces Treatment
Human and animal manure is a valuable source of nutrients [58] . In 2005, traditional agriculture was the main industry in the surveyed area, and most people used manure as fertilizer, which caused the loss of nitrogen and phosphorus, eventually resulting in water eutrophication. Following the principles of sustainable development and the ensuing evolution of agricultural practices, and due to the efficiency and convenience of chemical fertilizer use, the results show that the application of 
Human and animal manure is a valuable source of nutrients [58] . In 2005, traditional agriculture was the main industry in the surveyed area, and most people used manure as fertilizer, which caused the loss of nitrogen and phosphorus, eventually resulting in water eutrophication. Following the principles of sustainable development and the ensuing evolution of agricultural practices, and due to the efficiency and convenience of chemical fertilizer use, the results show that the application of human and animal feces as fertilizer has dramatically decreased from 88% in 2006 to 34.92% in 2015 (See Table 9 ). This decreased non-point source pollution runoff from the surface. Therefore, manure is dealt with by special personnel who clean it up, instead of directly disposing it as agricultural fertilizer. 
Analysis of Changes in Water Quality Perception
The perception index of water quality increased from 35.16 to 47.56 as more people began to realize that the condition of the water environment was getting worse. Table 6 showed that respondents' concern for the pollution situation has increased. The number of people who thought water quality was "normal" declined from 68.6% to 51.2% between 2006-2015. At the same time, the number of those who perceived water quality as poor increased from 8.0% On the other hand, the stream crossing FMY from north to south was characterized in 2015 by severe eutrophication and filled with garbage. Respondents living in FMY clearly judged water pollution from what they saw, and believed that water quality was not good. Females had a heightened perception compared with males. The results show that middle-aged and older respondents (over 35 years old) had a better perception than younger respondents (18-34 years old). The older respondents and females focused more on water environment, which is related to people's health. Also, villagers with a higher education level had a better knowledge of water pollution than those with a lower education level. Table 6 showed that respondents' concern for the pollution situation has increased. The number of people who thought water quality was "normal" declined from 68.6% to 51.2% between 2006-2015. At the same time, the number of those who perceived water quality as poor increased from 8.0% (2006) to 23.3% (2015) . People considering water pollution a serious or very serious issue increased from 27.2% to 45.7%. The number of villagers who were unclear about the pollution situation decreased by about 10%. Half of the respondents thought water was not polluted in 2006, which decreased to 40.3% in 2015. Results clearly show that respondents began to realize that water quality had seriously deteriorated between 2006-2015, though not all of them did. This may be because environmental information disclosure has only had a limited penetration among rural communities.
Perception of Water Quality
Source of Water Pollution
At the study sites, sources of diffuse water pollution includes runoff from agricultural land, which contains substances including pest control products, sewage sludge, and manure. In addition, both industrial enterprises and rural tourism can cause rural pollution. The villagers' awareness of the causes of water pollution changed dramatically between 2006-2015. About 60% of respondents in 2015 thought that wastewater and household garbage polluted river water, which was a higher proportion than in 2006 (40%).
Also, the improvement of living conditions produced more waste. Although infrastructure has developed, it still cannot entirely meet the needs of local residents. Combined with the inconsistent management of infrastructure, wastewater and domestic garbage are still a major problem in rural villages. In some areas, the economic development model shifted from traditional agriculture to agri-tourism. As such, while the use of pesticide chemical fertilizer has greatly reduced, new pollution sources have emerged. Agri-tourism was identified as a main source of pollution by 6.7% of respondents. In order to safeguard the Miyun Reservoir, local governments have restricted the development of in-house or refined animal production, but there are still some free-range livestock. Due to changes in the development of rural areas, livestock manure is no longer used as farmland fertilizer. However, improper disposal was a main source of pollution, according to 13.4% of respondents. The results show that the percentage of those who had no idea about the main pollution sources decreased by half, from 28.8% in 2006 to 14.0% in 2015. Answers provided in 2015 also reflect a change in major sources of water pollution, with new sources from eco-tourism facilities accounting for 6.2%.
Access to Environmental Information
Environmental awareness is affected by formal and informal education [59] . Environmental information is essential for rural residents to have an objective understanding of environmental conditions. Most respondents learned environmental information from different sources ( Table 10) .
The most common access was public media (71.2% in 2006 and 49.6% in 2015), such as television, internet, computer, and mobile phones. Compared with a decade ago, more people began to be concerned about environmental issues through their own initiative by communicating with others (3.2% in 2006 and 14.7% in 2015) or through their direct experience (meaning that it is directly experienced through the senses of the interviewed person) (4.8% in 2006 and 15.5% in 2015), such as what they saw and what they feel about changes in environmental conditions. This is similar to research in developing countries where families and mass media were perceived of being the most common information source [60] . With reference to the government sector, government training is beginning to be a new source of information. 
Analysis of Changes in Attitude Toward Environmental Improvement
The attitude toward environmental improvement includes villagers' responsibility to improve the environment, attitude toward environmental protection measures, and willingness to pay for environmental protection. Figure 7 shows that female had a relatively positive attitude toward environmental improvement compared with males. The attitude toward environmental improvement in LSG decreased greatly. On-the-spot investigation and the interview showed that the main reason was that there was a large restaurant located just west of LSG. Wastewater from the restaurant made its way to the downstream village, resulting in water pollution. Therefore, respondents thought it was the restaurant that had to bear the responsibility for environmental improvement. This demonstrates that if a point source can be blamed as the major source of pollution, people might become less responsible, overlooking the impacts of their individual activities on the environment. Sustainability 2018, 10, x FOR PEER REVIEW 17 of 23 
Responsibility to Improve the Environment
With reference to the issue of who should bear the responsibility of improving the environment, little change occurred over the 10 years considered in our study (Table 11) . Those who thought environmental improvement should be the responsibility of both individuals and the government accounted for 63.2% in 2006 and 62.0% in 2015. Similarly, people who thought that government authorities should entirely bear this responsibility accounted for 31.2% in 2006 and 32.6% in 2015. Only about 5% of respondents thought there was no need to improve the environment. From these results, we can conclude that the idea that addressing environmental issues requires collective action (i.e., individuals and organizations, including government authorities) remains prevalent in the surveyed area.
Attitude Toward Environmental Protection Measures
Environmental protection measures are intended as measures implemented by government authorities to prevent and control non-point source water pollution. The number of respondents who would comply with the directives of local government and those who thought that government policy is not effective increased, while the number of those strongly supporting government policies decreased (Table 11 ). This suggests that more people have lost their initiative to improve water quality and would rely rather passively on the government to take action to protect the environment.
Changes in Willingness to Pay for Improvement in the Water Environment
In 2006, a substantial proportion of the respondents had relatively positive attitudes toward the payment of fees to pay for the improved management of the water environment (Table 11) . Roughly 66.4% of respondents said that they were either willing to pay for government-provided services (40.8%), or just comply with the direction made by local government (25.6%). In 2015, no clear change was detected with reference to the willingness to pay (40.0%). However, the percentage of those who would follow government suggestions on the issue declined by 10% (down from 25.6% to 15%). Conversely, the percentage of those who would rather follow the general trend (e.g., such as following the advice from family and friends) increased from 8.0% to 15.7%. 
Responsibility to Improve the Environment
Attitude Toward Environmental Protection Measures
Changes in Willingness to Pay for Improvement in the Water Environment
In 2006, a substantial proportion of the respondents had relatively positive attitudes toward the payment of fees to pay for the improved management of the water environment (Table 11) . Roughly 66.4% of respondents said that they were either willing to pay for government-provided services (40.8%), or just comply with the direction made by local government (25.6%). In 2015, no clear change was detected with reference to the willingness to pay (40.0%). However, the percentage of those who would follow government suggestions on the issue declined by 10% (down from 25.6% to 15%).
Conversely, the percentage of those who would rather follow the general trend (e.g., such as following the advice from family and friends) increased from 8.0% to 15.7%.
The reasons for the decrease in people's support of possible water management measures for which they would have to pay may vary. One of the factors impacting people's attitude could be declining confidence in the ability of the village committees. Moreover, a few interviewees commented that if they paid, they could not be sure that their money would be actually used for strengthening management of the water environment. This indicates both a lack of transparency in public information, and a lack of trust in government institutions. 
Discussion
Factors Influencing Environmental Awareness
As shown in Table 12 , in 2006, the total environmental awareness index had a negative correlation with the respondents' age, and a positive correlation with education level, responsibility to improve the environment, willingness to pay, and attitude toward environmental protection measures.
Females and older respondents both had a lower index. Conversely, the higher the education level, the higher the index. Attitude toward environmental improvement had a negative correlation with gender and age, while a positive correlation with education level and environmental behavior coincided. Environmental perception had a positive correlation with age, and a negative correlation with education level and environmental behavior.
In 2015, the total index of environmental awareness had no correlation with gender, age, and education level, while it maintained a positive correlation with environmental behavior and attitudes toward environmental improvement. Against a background of increasingly serious environmental problems, basic demographic characteristics appear to play a lesser role in predicting environmental awareness, if compared with the past. The responsibility to improve the environment, willingness to pay, and attitude toward protective measures, all had a positive correlation with the total indexes in both 2006-2015.
As previously discussed, demographics no longer are the main factors influencing environmental awareness. More attention should be put into nurturing positive environmental behavior, perception, and attitudes toward improving environment quality. 
The Connection between Environmental Behavior and Rural Infrastructure
Environmental awareness was found to be positively associated with environmental practices [61] and policy. Infrastructure, which in the context of our survey is a crucial element in facilitating rural development, plays an important role in shaping environmental behavior. We observed in particular a transition of rural sewage treatment, which took the place of traditional infiltration pools, and therefore reduced the risk of water pollution. However, sewage treatment in rural areas remains rare due to insufficient financial resources, and environmental protection is adopted half-heartedly. Due to the imperfect infrastructure, the phenomenon of pouring wastewater everywhere has not changed, and nearly half of the villagers investigated in our survey still poured wastewater into the yard or on the street. Another issue is the management of domestic garbage. In rural areas, the number of trash cans is limited, and these cannot be quickly emptied, causing possible non-point source pollution by surface runoff. Empirical study of the contribution of infrastructure to the coordinated development between urban and rural areas has shown that in cases where the investment in rural infrastructure is similar to the one in the urban area [62] , then the rural residents' environmental-related behavior will greatly change. Environmental remediation in peri-urban areas has triggered as well similar processes of change in beliefs orienting the relationship between local communities and nature [56] .
The Connection between Environmental Perception and Information Disclosure
Different studies have explored the relationship between stakeholders' environmental awareness and their support for environmental protection [28] . Environmental perception, which is intended as one's understanding of the natural environment and of the pollution issues affecting it, is of great importance in this regard. An important example in China is the one of air pollution, whereby plenty of information can be obtained through a variety of sources (both governmental and independent) and by means of a wide array of media. In this respect, both government-led information disclosure and the civil society have played a positive role. This has had a deep impact on public awareness of air pollution: in fact, many in China have a fairly detailed understanding of the influence of air pollution on human health, which translates into willingness to pay for the improvement for air quality [23, 63] .
In the case considered by the present study, perceptions of the residents were highly influenced by what they observed or smelled. However, residents had no idea of the water quality monitoring results [33, 34] . On this note, the National Public Environmental Awareness Report in 2007 showed that respondents had a heightened environmental perception, but low correctness ratios. Although progress has been made in recent years [64, 65] , access to accurate information among rural communities remains limited. The relatively scarce knowledge on water environment protection impacts negatively on the Chinese public awareness, as well as on public participation. The role of public participation in environmental management has in fact been very weak [22] , and considerable room for improvement remains at this regard [66] . Information disclosure is a vital factor influencing respondents' environmental awareness.
The Connection between Environmental Attitude and Local Environmental Governance
Environmental governance engages multiple stakeholders, who must collaborate in the pursuit of a common interest. Since the 1970s, environmental protection has become one of the core tasks of the government. The central government of China, along with local governments and agencies responsible for policy implementation in related sectors, began to give more priority to environmental concerns for policy-making [1, 8] . Establishing trust is essential to effective governance and shared decision-making [64] . Local institutions play a large role in this respect. On the one hand, local authorities have an important role in shaping local environmental awareness, and therefore on environmental protection attitudes [36] . On the other hand, their capacity to communicate both environmental issues and measures taken to mitigate them clearly and transparently is the key to strengthening the credibility of government authorities and people's trust in them. In turn, a higher level of trust would eventually translate into a higher willingness of respondents to support environmental management measures [37, 38] .
Empirical evidence suggests that two-way communication between government and communities would be the most efficient way to build residents' trust in government. The establishment of government information disclosure and of meaningful public feedback mechanisms could enhance residents' support of and participation in rural environmental improvement [36] . In fact, residents' perceptions of the costs and benefits of environmental management and their trust in government are significant determinants of political support [65] .
Although the issue is not thoroughly analyzed in the present study, it is nonetheless worth noting that during our investigation, we found anecdotal evidence suggesting that distrust in government may be a major reason behind respondents' unwillingness to pay for environmental improvement. In fact, those people who were not in favor of paying for environmental improvement said they were uncertain whether their money would be used for the asserted purpose or not. Clearly, such a lack of trust would significantly hinder residents' enthusiasm to contribute to environmental protection using their human, material, and financial resources.
Conclusions
AHP results show that environmental attitudes have a weight of 0.5 in environmental awareness, a weight of 0.33 for environmental behavior, and a weight of 0.17 for environmental awareness. This shows that environmental attitude is the most important. It is the most authentic expressions from the innermost being; attitudes dominate behaviors, and behaviors respond to attitudes, so the importance of environmental behaviors is second to environmental attitude. Environmental perception is influenced by external conditions. Environmental awareness in the Miyun improved between 2006-2015. This change is evident in terms of both environmental behavior and environmental perception. However, there was no significant improvement of environmental attitude. Villagers' deeper environmental perceptions did not translate into a positive attitude toward environmental management. Respondents do recognize environmental degradation and acknowledge the need to take action to solve or at least mitigate it. However, eventually, when it comes to willingness to pay for environmental management measures, they appear to show skepticism for the government to some extent. Although all of the villages showed an improvement in terms of environmental awareness, the improvement in villages with a better environmental management (i.e., the eco-villages) was more considerable than that detected in villages with a comparatively worse environmental management (i.e., the agri-villages). There is considerable room for improvement in terms of awareness. To improve it, local government should strengthen environmental infrastructures, and increase the disclosure of environmental information to inform people about environmental conditions and relevant policies. In order to ensure public support and participation in environmental protection, local authorities should also focus on strengthening their credibility in the eyes of local communities. 
